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1. Introduction
   Oxidative stress develops in the body as a result of an 
imbalance between production of reactive oxygen species 
and detoxifying capability of the biological system[1]. A 
reducing environment is maintained within the cells of 
all the living organisms. This reducing state is preserved 
by enzymes via constant input of metabolic energy. Any 
disruption in the redox potential can damage the living cells 
through the generation of free radicals and peroxides that can 
destroy the lipids, proteins and DNA of the cells and all these 
events may lead to number of diseases like nephrotoxicity, 
liver cirrhosis, parkinsonism, cancers, atherosclerosis 
alzheimer disease, diabetes and rheumatoid arthritis[2-4]. 
The living system is equipped with different antioxidant 
enzymes such as catalase (CAT), superoxide dismutase (SOD), 
and glutathione peroxidase (GPx), that play a pivotal role in 
scavenging the free radicals and protecting cell membrane 
from injury[5]. Antioxidants lower oxidative stress in the 
cells by two mechanisms: 1) arresting the generation of free 
radicles, and 2) detoxifying the reactive oxygen/nitrogen 
species via upregulation of CAT, GPx and SOD[6]. 
   Hence, antioxidants help to improve natural defense 
mechanisms of the body. Important source of antioxidants 
are medicinal plants[7]. A large number of medicinal plants 
have been studied and proved to possess antioxidant 
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property e.g. Aegle marmelos Correa and Cynara cardunculus 
L[8,9].
   Euphorbia helioscopia (Family: Euphorbiaceae) (E. 
helioscopia), called Chatriwal in Punjabi, has been used 
traditionally in the treatment of number of ailments 
and several researchers have confirmed its different 
pharmacological activities[10]. E. helioscopia possessed 
antioxidant activity that has predominantly been shown by in 
vitro studies[11-13].
   Several mechanisms are operative in the living body to 
maintain the homoeostasis and, sometimes unexpectedly, 
in vivo results may show different scenerio of in vitro data. 
Hence, the current study was undertaken to probe into the 
in vivo antioxidant activty of E. helioscopia to strengthen our 
earlier in vitro investigation[13].
2. Materials and methods
2.1. Plant collection
   The plant was collected from suburbs of Lahore, Pakistan. 
It was authenticated by a taxonomist of Govt. College 
University, Lahore, Pakistan and voucher specimen (1501) 
was deposited to the University Herbarium. Leaves and stem 
were separated and shade dried, then ground to fine powder 
for extraction. Latex was collected in clean dried bottles by 
cutting leafy part of stem and stored at room temperature till 
experimentation. 
2.2. Extracts preparation
   Extracts were prepared by maceration using water and 
ethanol as solvents and Soxhlet sequential extraction by 
employing solvents (petroleum ether, chloroform, and 
methanol) in increasing order of polarity. Solvents were 
evaporated by rotary evaporator at 40 °C.
   Leaves methanol extract (LMT) and plant latex were 
selected for in vivo antioxidant activity based on extracts’ 
in vitro antioxidant potential. Both of the selected samples 
showed promising antioxidant power with respect to rest of 
extracts[13].
2.3. Preparation of samples
   LMT and latex samples were prepared in distilled water. 
Corn oil was used for vitamin E (standard 1) sample 
preparation and vitamin C (standard 2) was dissolved 
in distilled water. All the samples and standards were 
administered to mice via oral route (p.o.). 
2.4. Animal ethical committee approval
   The study was performed after getting approval from 
Animals Ethical Committee of University College of 
Pharmacy, University of the Punjab, Lahore, Pakistan (AEC/
UCP 1009/4313 Ph).
2.5. Induction of oxidative stress
   Paracetamol injection (75 mg/kg) was given intraperitoneally 
(i.p.) once as an acute toxic dose. Desired dose was prepared 
after diluting the paracetamol injection with sterilized 
distilled water.
2.6. Study design
   Thirty five albino mice of either sex weighing 25-30 g were 
used in the study. Animals were divided into seven groups 
(n=5). Group I was designated as normal control and was 
left untreated but having free access to water and chow. 
Groups II-VII were injected paracetamol (75 mg/kg, i.p.) 3 h 
before starting the experiment for induction of hepatorenal 
damage due to oxidative stress. Group II did not received any 
treatment and served as toxic control group. Group III was 
administered two standards: i) vitamin C, 200 mg/kg p.o. and 
ii) vitamin E, 200 mg/kg, p.o. once daily for 14 d[14,15]. Groups 
IV and V were given latex at doses of 600 and 1 200 mg/kg, 
orally once daily respectively for 2 weeks. Groups VI and VII 
were given LMT at doses of 600 and 1 200 mg/kg, orally once 
daily respectively for 14 d. Weight of the mice (Groups I-VII) 
was noted before treatment (Day 0), on Day 7 and Day 14 of 
treatment.
2.7. Collection of blood and serum
   On Day 15 blood samples were collected by cardiac 
puncture and serum was separated for analysis of oxidative 
stress biomarkers (liver function tests, renal function tests) 
and lipid profile in serum. Blood was used to study the effect 
of therapy on complete blood count (CBC).
2.8. Preparation of tissue homogenates
   Liver, heart, kidney and brain were isolated from mice after 
sacrificing them and immediately stored in phosphate buffer 
saline, 10 mmol/L, pH 7.4. Ice cold phosphate buffer saline 
(10 mmol/L, pH 7.4) was used to prepare 25% homogenate, 
then it was centrifuged at 4 000 r/min at 4 °C for 10 min to 
purge cellular debris and supernatant was collected and 
stored at -81 °C till quantification of antioxidant enzymes, 
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SOD, CAT, glutathione (GSH) and malondialdehyde (MDA).
2.9. Quantification of oxidative stress biomarkers in tissue 
homogenates
2.9.1. Estimation of CAT activity
2.9.1.1. Chemicals
   Hydrogen peroxide (2 mmol/L) and phosphate buffer 
(50 mmol/L, pH 7.0) were used.
2.9.1.2. Principle
   CAT enzyme catalyzes hydrogen peroxide into water and 
oxygen. At 240 nm, UV absorption of hydrogen peroxide 
can be measured. Absorbance value of hydrogen peroxide 
decreases when it is decomposed by CAT. Thus, CAT activity 
can be calculated by measuring decrease in absorption of 
hydrogen peroxide.
                CAT
H2O2     H2O+1/2O2
2.9.1.3. Procedure
   The tissue homogenate, 100 µL, phosphate buffer (50 mmol/L, 
pH 7.0), 1.9 mL, and freshly prepared H2O2 (2 mmol/L) 1.0 mL, 
were transferred in the cuvette. Blank and standard were 
prepared similarly without tissue homogenate and with CAT 
in place of tissue homogenate respectively. Absorption of 
samples was measured against blank at 240 nm. A standard 
curve was constructed using different concentrations of CAT 
standard and linear regression equation was used to measure 
the CAT activity in units per gram of tissue[16].
2.9.2. Estimation of GSH 
2.9.2.1. Chemicals
   Ethylene diamine tetraacetic acid 0.02 mol/L, 50% 
trichloroacetic acid, 6 mmol/L Ellman’s reagent (Dithio-
bis (2-nitrobenzoic acid), 0.15 mol/L Tris-HCl, and distilled 
water were used.
2.9.2.2. Principle
   A chromophore develops from reaction between Ellman’s 
reagent and GSH (oxidized or reduced forms) that gives 
absorption at 412 nm. Enzyme activity can be estimated from 
absorbance value. 
2.9.2.3. Procedure
   Tissue homogenates (prepared in 0.1 mol/L phosphate 
buffer, pH 7.4), 0.1 mL each, were mixed with ethylene 
diamine tetraacetic acid (0.02 mol/L), 2.4 mL and test 
tubes were placed in ice bath for 10 min to precipitate the 
tissue proteins. Then 2.0 mL distilled water and 0.5 mL of 
trichloroacetic acid (50%) were added to each test tube and 
again placed them in ice bath for 10-15 min. The solutions 
were centrifuged at 3 000-3 500 r/min. The supernatants 
(1 mL) of all samples were transferred into another set of 
cleaned test tubes and 2.0 mL of Tris-HCL (0.15 mol/L) and 
50 µL of Dithio-bis (2-nitrobenzoic acid (6 mmol/L) were 
added and mixed thoroughly on vortex. Within 2 min of last 
step, the absorption was measured at 412 nm against reagent 
blank. Blank was prepared similarly but without tissue 
homogenate. In standard, GSH was added in place of tissue 
homogenate. A standard curve of GSH was constructed using 
40-200 µg concentrations of standard. Linear regression 
equation was used to measure GSH in tissues homogenates 
and concentration was expressed in µg/g tissue[17].
2.9.3. Estimation of SOD activity
   Method of Kakkar et al. was followed to determine the SOD 
activity[18].
2.9.3.1. Chemicals
   Sodium pyrophosphate buffer, phenazine methosulphate, 
nitro blue tetrazolium (NBT), reduced nicotinamide adenine 
dinucleotide, glacial acetic acid, n-butanol were used. 
 
2.9.3.2. Principle  
   SOD catalyzes the reaction that results in production of 
oxygen and hydrogen peroxide.
                     SOD
2O2.-+2H     H2O2+O2
   Due to instability of reaction substrate (superoxide) SOD 
activity was measured with indirect method. In this method, 
a blue colored formazan develops when NBT reduced during 
reaction. SOD inhibits NBT reduction that can be measured at 
560 nm spectrophotometrically.
2.9.3.3. Procedure
   Tissue homogenate, 200 µL, sodium pyrophosphate buffer 
(0.025 mol/L, pH 8.3), 1.2 mL, phenazine methosulphate 
(186 µmol/L), 100 µL, NBT (300 µmol/L), 300 µL, were put in 
test tube. Reduced nicotinamide adenine dinucleotide 
(780 µmol/L), 200 µL, was added to the mixture to initiate 
the reaction. Then mixture was incubated at 30 °C for 90 
seconds. Glacial acetic, 1.0 mL, was added to stop this 
reaction. In next step, the reaction mixture was vigorously 
shaken with n-butanol, 4.0 mL, and allowed to stand for 
10 min and was centrifuged. Butanol layer was separated 
and the intensity of the chromogen in the butanol layer 
was measured at 560 nm against reagent blank. Blank was 
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prepared similarly without tissue homogenate. Standard 
contained SOD in place of tissue homogenate. Standard curve 
was constructed with 10-100 µL concentration of standard. A 
linear regression equation was used to measure SOD activity.
2.9.4. Estimation of MDA 
2.9.4.1. Chemicals
   Sodium dodecyl sulfate, thiobarbituric acid (TBA), acetic 
acid, n-butanol, and distilled water were used.
2.9.4.2. Principle
   MDA is the major secondary product in lipid peroxidation 
reaction. It reacts with TBA to produce a pink colored 
chromogen that can be measured at 532 nm. More MDA 
is generated in organs under oxidative stress, thus, more 
chromogen is produced.
2.9.4.3. Procedure
   To 200 µL of tissue homogenate, 200 µL of sodium dodecyl 
sulfate (8.1%), 1.5 mL of acetic acid (20%), 1.5 mL of TBA (0.8%) 
and 600 µL of distilled water were added and vortexed. 
This mixture was incubated at 95 °C for 1 h in water bath. 
Distilled water, 1 mL, and butanol-pyridine mixture (15:1, v/
v), 5 mL, were added to the incubated mixture after cooling 
and centrifuged at 3 000 r/min for 10 min. The upper organic 
layer was separated and optical density was measured at 
532 nm. The blank was prepared similarly without sample 
(tissue homogenate). The mixture was allowed to cool after 
centrifugation at 3 000 r/min for 10 min, then the upper organic 
layer was taken and its absorbance was read at 532 nm against 
blank that was without the tissue homogenate. A standard 
(MDA) was prepared in concentration range from 10-100 nmol/
g. Linear regression equation was used to calculate the MDA 
present in the reaction. The levels of lipid peroxidation were 
expressed as nmoles thiobarbituric acid reactive substances/g 
proteins[19].
2.10. Quantification of oxidative stress in serum by 
determining liver function tests, renal function tests and lipid 
profile
   Liver function tests [alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), bilirubin total], renal function 
tests (urea and creatinine) and lipid profiles [cholesterol, 
triglycerides, high density lipoprotein (HDL), very low density 
lipoprotein (VLDL), (low density lipoprotein) LDL] were 
determined using Randox UK kits. 
2.11. Determination of CBC in normal and treated mice
   CBC of all the groups was determined with Randox kit by 
employing Humalyser (Human).
2.12. Statistical analysis
   The results were analyzed using SPSS version 17. The 
values were presented as mean依SD. Analysis of variance 
(ANOVA) followed by Tukey’s post hoc test were applied to get 
statistical variations among groups/treatment. P<0.05 was 
considered as statistically significant.
3. Results 
   Oxidative stress biomarkers (SOD, CAT, GSH and MDA) were 
measured in brain, heart, liver and kidney homogenates. 
Liver function tests (ALT, ALP, bilirubin total), renal function 
tests [blood urea nitrogen (BUN), and creatinine], lipid 
profiles (cholesterol, triglycerides, HDL, LDL, VLDL) were 
measured to observe the oxidative stress level in serum. CBC 
was determined in control group and all the treated groups 
to find out effects on blood picture.
3.1. Quantification of oxidative stress biomarkers in tissue 
homogenates
   There was significant difference in antioxidant enzymes, 
SOD, CAT, GSH and MDA levels of normal control, standard 
(vitamin C & E), and samples treated (latex and LMT) groups 
as compared to toxic control (Tables 1-4).
Table 1
Quantification of antioxidant enzymes in liver homogenates.
Groups Dose (mg/kg) SOD (µg/mg) CAT (µg/mg) GSH (µg/mg) MDA (nmol/g)
NC 18.30依0.32*  9.49依0.05*  3.42依0.10*  35.18依0.08*
TC 75, i.p.  9.69依0.51 5.13依0.02 1.63依0.15 96.21依0.06 
Vit. C & E 200 each, p.o. 15.30依0.06*  6.81依0.08*  2.66依0.04*  60.72依0.54*
Latex 600, p.o. 9.94依0.04  6.07依0.03*  2.38依0.05* 96.02依0.02
1 200, p.o. 10.76依0.04*  5.73依0.08*  2.42依0.02*  94.02依0.02*
LMT 600 p.o. 13.20依0.05*  7.64依0.04*  2.63依0.03*  62.57依0.21*
1 200, p.o. 19.90依0.02*  8.84依0.04*  3.07依0.02*  37.51依0.06*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
Table 2
Quantification of antioxidant enzymes in brain homogenates.
Groups Dose (mg/kg) SOD (µg/mg) CAT (µg/mg) GSH (µg/mg) MDA (nmol/g)
NC  21.01依0.01* 10.12依0.02*  3.39依0.04*  34.22依0.02*
TC 75, i.p.  8.91依0.02 5.45依0.04 1.79依0.01 91.34依0.04
Vit. C & E 200 each, p.o.  16.10依0.10*  7.80依0.01*  1.59依0.01*  42.82依0.02*
Latex 600, p.o. 10.44依0.02  6.42依0.02*  2.25依0.05*  65.11依0.01*
1 200, p.o.  10.19依0.01*  5.75依0.02*  2.02依0.03*  69.52依0.02*
LMT 600 p.o.  13.91依0.01*  6.38依0.02*  2.67依0.02*  78.62依0.02*
1 200, p.o.  16.26依0.02*  9.16依0.01*  3.09依0.01*  34.22依0.02*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
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Table 3
Quantification of antioxidant enzymes in heart homogenates.
Groups Dose (mg/kg) SOD (µg/mg) CAT (µg/mg) GSH (µg/mg) MDA (nmol/g)
NC  19.02依0.02* 11.22依0.02*  3.46依0.04*    35.93依0.02*
TC 75, i.p.  9.04依0.02  5.48依0.02 1.75依0.01 101.52依0.02
Vit. C & E 200 each, p.o.  14.71依0.01*   7.82依0.06*  3.37依0.46*    58.56依0.01*
Latex 600, p.o.  10.44依0.02*   6.10依0.10*  2.62依0.02*    93.91依0.01*
1 200, p.o.  10.55依0.01*   5.95依0.01*  2.52依0.02*    93.71依0.01*
LMT 600 p.o.  13.57依0.02*   7.35依0.01*  2.75依0.01*    82.71依0.01*
1 200, p.o.  18.62依0.02*   9.81依0.01*  3.31依0.01*    42.76依0.01*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
   In toxic control group, levels of SOD, CAT, and GSH 
decreased and MDA level increased with respect to control 
group in all the studied tissue homogenates (Tables 1-4). LMT 
1 200 mg/kg treated group showed the maximum increase 
in SOD, CAT and GSH and MDA level highly decreased in the 
same group of liver, heart, kidney and brain homogenates 
(Tables 1-4).
   In liver and heart homogenates, LMT 1 200 mg/kg group 
increased SOD levels near to normal control group (Tables 1 
and 3) while kidney of same group showed more increase in 
SOD level as compared to normal control group (Table 4). 
Table 4
Quantification of antioxidant enzymes in kidney homogenates.
Groups Dose (mg/kg) SOD (µg/mg) CAT (µg/mg) GSH (µg/mg) MDA (nmol/g)
NC 19.71依0.01*  9.50依0.10*   3.40依0.10*   36.63依0.02*
TC 75, i.p.  9.60依0.01 5.26依0.02 1.68依0.02 93.31依1.72 
Vit. C & E 200 each, p.o. 16.81依0.01*  7.91依0.01*   2.76依0.04*   66.12依0.02*
Latex 600, p.o. 10.81依0.01*  6.34依0.02*   2.84依0.02*   89.04依0.04*
1 200, p.o. 12.21依0.01*  6.55依0.01*   2.71依0.01* 94.25依0.02
LMT 600 p.o. 13.21依0.01*  7.32依0.02*   3.60依0.44*   76.11依0.02*
1 200, p.o. 21.12依0.01*  9.10依0.10*   3.32依0.02*   48.24依0.04*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
3.2. Quantification of liver function tests
   There was no significant change in bilirubin total values 
among all the experimental groups (Table 5). ALT and ALP levels 
increased in toxic control group while treatment resulted in 
decreasing these values and the maximum decrease was found 
in LMT 1 200 mg/kg treated group (Table 5). 
Table 5
Effect of different treatments on liver function tests of mice
Groups Dose (mg/kg) Bilirubin total (mg/dL) ALT (IU/L) ALP (IU/L)
NC 0.57依0.06    82.33依2.52*  211.67依3.06*
TC 75, i.p. 0.67依0.15 122.33依2.52 240.00依2.00
Vit. C & E 200 each, p.o. 0.50依0.10    44.66依3.51*  161.00依6.56*
Latex 600, p.o. 0.50依0.10    47.66依2.52*  202.67依6.42*
1 200, p.o. 0.50依0.10    22.67依2.08*  180.00依2.00*
LMT 600 p.o. 0.40依0.10    51.33依3.05*  191.00依3.61*
1 200, p.o. 0.37依0.06    34.00依2.00*  162.33依2.52*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
3.3. Quantification of renal function tests
   Table 6 shows renal-protective effect of therapy, indicating 
the maximum decrease in BUN and serum creatinine with 
LMT 600 mg/kg group. LMT 1 200 mg/kg group also showed 
decline in BUN and creatinine levels as compared to toxic 
control group, but they were more than LMT 600 mg/kg dose 
group. 
Table 6
Effect of various treatments on renal function tests of mice.
Groups Dose (mg/kg) BUN (mg/dL) Serum creatinine (mg/dL)
NC  19.12依0.02*  0.48依0.02*
TC 75, i.p. 28.05依0.05 0.77依0.02
Vit. C & E 200 each, p.o.  25.65依0.05*  0.37±0.02*
Latex 600, p.o.  29.78依0.29*  0.28依0.02*
1 200, p.o.  19.62依0.02*  0.47依0.03*
LMT 600, p.o.  19.12依0.02*  0.28依0.02*
1 200, p.o.  22.89依0.05*  0.58依0.02*
NC: Normal control; TC: Toxic control treated with paracetamol. 
*P<0.05 when compared with toxic control group.
3.4. Quantification of lipid profile
   Cholesterol, triglycerides, LDL, VLDL levels were raised 
in toxic control group and HDL value declined in toxic 
control group as compared to normal control group (Table 
7). Cholesterol, triglycerides, LDL and VLDL levels were 
decreased, the maximum in LMT 1200 mg/kg group. HDL 
value was highly raised in latex 600 mg/kg group which was 
approximately equal to that of normal control (Table 7). There 
were significant variations in cholesterol, triglycerides, HDL, 
LDL and VLDL levels among all the experimental groups with 
respect to toxic control group (Table 7).
Table 7
Effect of different treatments on lipid profile in mice.
Groups Dose (mg/kg) Cholesterol 
(mg/dL)
Triglycerides 
(mg/dL)
HDL 
(mg/dL)
LDL 
(mg/dL)
VLDL 
(mg/dL)
NC  124.33依2.08*  252.00依2.64* 42.66依2.08  46.66依1.52*  37.66依2.52*
TC 75, i.p. 187.33依2.52 385.33依4.51 37.33依2.08 85.66依2.08  59.66依2.08
Vit. C & E 200 each, p.o.  152.33依2.52*  190.00依2.00*  47.33依2.08*  66.00依2.00* 24.00依1.00*
Latex 600, p.o.  168.00依2.64*  345.66依4.04*  42.00依2.00* 72.33依2.52 53.33依2.52*
1 200, p.o.  119.66依2.08*  255.00依3.00*  37.66依2.52*  42.66依2.08* 39.00依1.00*
LMT 600, p.o.  137.33依2.08*  364.33依4.04*  39.66依1.52*  67.33依2.52* 55.00依1.00*
1 200, p.o.  117.66依2.52*  217.00依2.64*  40.66依1.52*  23.33依1.52* 32.00依2.00*
NC: Normal control; TC: Toxic control treated with paracetamol. *P<0.05 when 
compared with toxic control group.
3.5. Estimation of treatment effect on CBC
   CBC parameters except platelets of all the experimental 
groups from I-VII remained within normal range though 
there were significant variations among groups as compared 
to toxic control group (Table 8). Platelets count was 
alarmingly increased in toxic control group with respect to 
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normal control. The maximum decrease in platelets count 
was noted in LMT 600 mg/kg group (Table 8).
3.6. Estimation of treatment effect on body weight of mice 
   Table 9 shows the effect of treatment on weight of mice in 
all the groups. There was an increase in weight of mice in all 
the groups except toxic control group in which weight was 
decreased with respect to pre-treatment (Day 0) weight.
Table 9
Effect of different therapies on body weight in mice.
Groups Dose (mg/kg) Weight (g)
Day 0 Day 7 Day 14
NC 23.86依1.66 26.14依0.72 27.56依1.68
TC 75, i.p. 28.70依1.39 25.18依4.28 25.54依5.94
Vit. C & E 200 each, p.o. 26.00依4.00 28.04依4.04 30.26依4.09
Latex 600, p.o. 23.20依2.61 28.04依2.43 30.34依3.35
1 200, p.o. 29.80依1.64 31.06依3.10 32.76依2.65
LMT 600, p.o. 26.90依4.20 28.64依3.90 34.00依4.52
1 200, p.o. 25.00依1.88 28.22依2.84 28.42依3.14
NC: Normal control; TC: Toxic control.
4. Discussion
   Results of current study demonstrated that LMT of E. 
helioscopia possessed significant in vivo antioxidant 
activity as it increased oxidative stress biomarkers in tissue 
homogenates and serum.
   Overdose of paracetamol causes toxicity in human beings 
as well as in mice in the form of liver and kidney damage. 
Thus, paracetamol is a suitable experimental toxin to induce 
hepatic and renal damage[20].
   This study showed increase in antioxidant defense and 
decrease in lipid peroxidation at both doses with both 
samples, but prominent effect was obtained with LMT group 
treated with 1 200 mg/kg dose.
   Membrane permeability of hepatocytes increases during 
liver injury that leads to leakage of hepatic enzymes from 
hepatocytes[21]. Therefore, the level of ALT /aspartate 
aminotransferase, ALP and bilirubin total were increased 
in the serum[22]. Increased levels of ALP and bilirubin are 
indicative of biliary tract obstruction while elevated levels of 
ALT and aspartate aminotransferase are indicative markers 
of liver injury. In this study, a decrease was found in ALT, 
ALP and bilirubin levels in latex and LMT treated groups 
as compared to toxic control[23-26]. This confirms hepato-
curative role of E. helioscopia that might be due antioxidant 
power of this plant.
   Parameters of lipid profile disturbed with paracetamol 
toxicity might be due to oxidative stress. Elevated levels 
of cholesterol, triglycerides, HDL, LDL, and VLDL due 
to paracetamol intoxication declined with treatment as 
compared to toxic control group. Creatinine and BUN levels 
also decreased in treated groups with respect to toxic control 
values. All these experiments confirm in vivo antioxidant 
power of E. helioscopia. No earlier data were available on in 
vivo antioxidant activity of E. helioscopia.
   An increase in body weight of mice in all treated groups 
was observed when compared with their pre-treatment 
weight except that of toxic control group. Toxic chemicals 
decrease the weight of intoxicated body while there is a 
normal increase in body weight when non-toxic chemicals/
drugs are used[27]. Thus, latex and LMT of E. helioscopia at 
600 and 1 200 mg/kg doses were found non-toxic.
   LMT of E. helioscopia possessed strong in vivo antioxidant 
activity and can be useful in the the treatment of oxidative 
stress induced diseases.
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Table 8
Effect of various treatments on CBC in mice.
Groups Dose (mg/kg) RBC (1012/L) MCV (fL) RDW (%) HCT (%) PLT (10
9/L) MPV (fL) WBC (109/L) HGB (g/dL) MCH (pg) MCHC (g/dL)
NC    8.01依0.01* 47.76依0.05  18.10依0.10*  38.30依0.10*  392.00依1.52* 6.43依0.15 4.83依0.15  12.05依0.05*  15.13依0.15*  31.63依0.15*
TC 75, i.p. 10.24依0.02 47.68依0.08 16.26依0.03 49.05依0.05 802.66依2.52 6.33依0.15 4.55依0.05 15.02依0.02 14.50依0.05 30.46依0.04
Vit. C & E 200 each, p.o.    9.71依0.01*  49.46依0.04*  14.88依0.03*  48.08依0.02  562.33依0.52* 6.28依0.02 4.58依0.02  14.47依0.02*  15.01依0.01* 30.28依0.02
Latex 600, p.o.    9.38依0.02*  50.48依0.02*  15.76依0.04*  47.36依0.04*  566.00依2.00*  6.58依0.02* 5.38±0.02  14.47依0.02*  15.08依0.02*  29.96依0.05*
1 200, p.o.    9.70依0.02*  46.83依0.02*  15.02依0.02*  45.28依0.02*  547.33依2.08* 6.23依0.04 4.00依0.05 14.25依0.05  15.07依0.03*  31.38依0.03*
LMT 600, p.o.    9.90依0.01*  48.24依0.04*  16.28依0.02*  47.68依0.02*  437.33依3.06* 6.28依0.02 4.48依0.02 15.07依0.02  15.08依0.02*  31.41依0.01*
1 200, p.o.  10.18依0.02*  49.22依0.02*  15.68依0.02* 50.02依0.98  508.67依0.08* 6.46依0.04 3.75依0.04  15.45依0.05*  15.25依0.05*  31.08依0.03*
NC: Normal control; TC: Toxic control treated with paracetamol. MCV: Mean corpuscular volume, it measures average volume of red cells in femtoliters; MCHC: 
Mean corpuscular hemoglobin concentration, it measures average concentration of Hb/cell; RDW: Red cells distribution width, it measures variations in RBC 
size or volume; MCH: Mean corpuscular hemoglobin, it measures average mass of hemoglobin per red blood cell in picograms; MPV: Mean platelet volume, it 
measures average size of platelet in femtoliters; HCT: Hematocrit value, also called packed cell volume (PCV), it is fraction of whole blood volume that consists 
of red cells;  PLT: Platelets; HGB: Hemoglobin. *P<0.05 when compared with toxic control group.
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